The purpose of this study is to investigate whether religious prohibitions have a significant impact on the propensity to invest in foreign securities. We do this by exploring the effect of the Islamic prohibition of interest, which as we hypothesize, should impact the level of investment in foreign debt securities made from countries with a high Muslim population. We perform a panel regression analysis that gives support for this hypothesis, by demonstrating a negative relationship between the value of investments in foreign debt securities and the percentage of Muslims in the population of the investing country. Our results are robust to the inclusion of several other factors that could impact investment -including culture-related ones -and the use of different estimation procedures and dependent variables.
Introduction
For years, the debate on what determines the level of foreign portfolio investments has been dominated by the voices of academics whose research has suggested that the level of investment is the result of an underlying rational factor. There is, however, a growing body of literature that demonstrates that the propensity to invest in foreign securities is to some extent affected by the behavioural and cultural attitudes of individuals, which exhibit considerable variation around the world. Morse and Shive (2011) , for example, show that countries that are populated by more patriotic individuals tend to more severely overinvest in domestic equities. Beugelsdijk and Frijns (2010) and Aggarwal et al. (2012) contribute to this body of research by presenting evidence of a link between the level of foreign portfolio investment and (a) the mean uncertainty avoidance and individualism scores of citizens from the country making the investment, (b) the cultural distance between the originating (home) country and the destination (host) country.
The aim of this study is to test whether the prohibitions imposed by a religion can affect the propensity to invest in foreign securities. Islam is perhaps the most interesting religion for financial academics, as it explicitly imposes a rule that should influence the investment
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Finanse, Rynki Finansowe, Ubezpieczenia nr 65 (2014) s. 299-308 decisions of individuals that adhere to this religion. The relatively small amount of research relating to this prohibition seems surprising, given that the number of Muslims in the world has been estimated to be around 1.6 billion, or just under a quarter of the world's population (data for 2010). This study contributes to the strand of literature that investigates the impact of religion on economic outcomes (e.g. Guiso et al. 2003, Stulz and Williamson 2003) , by analysing whether a specific prohibition imposed by Islam has an effect on foreign investment decisions.
Islam and debt securities
Sharia -which constitutes the Islamic moral code, as well as the legal system in select countries -prohibits Muslims from either paying or receiving interest (riba). Although it is debated whether this rule relates to all interest or excessive interest (Noorzoy 1982) , it is widely believed that it is the former, which in theory should severely affect the financial decisions of Muslims. It is not entirely clear, however, whether the mere existence of such a moral code should lead to the result that countries with a high Muslim population willon average -invest significantly less in debt securities than other countries, as this would require inhabitants to adhere to this rule in its strict form. This prohibition is rarely enforced by the state (Otto 2008) , and thus in most countries individuals can decide for themselves if they are interested in using the services of a conventional banking system or investing in conventional debt securities (which mostly consist of bonds).
Although one would expect the rule under investigation to have an impact on the purchases of debt securities, there are at least two reasons why the level of investments from countries with a high Muslim population could ultimately not be lower than investments from other countries. Firstly, the fact that there is no agreement among Islamic scholars as to what form of interest is prohibited makes it generally less morally troubling to invest in conventional bonds and other debt securities (which is permitted in the more lenient form of the rule). Secondly, analyses suggest that Islamic banking and finance does not in fact significantly differ from their conventional counterparts (Chong and Liu 2009, Khan 2010) . This high degree of similarity between conventional and Sharia-compliant securities might dilute any serious moral concerns when considering investments in the former.
It remains to be empirically tested whether the existence of the prohibition under scrutiny translates into a significantly lower level of investment into debt securities, made from countries with a high Muslim population (the hypothesis of this study). In order to resolve this issue, we perform an analysis of the foreign investment patterns of a wide range of countries, which gives us the opportunity to extract more generalizable inferences. It seems straightforward, that the greater the Muslim population (relative to the entire population), the more adverse the effect of the religious prohibition on investment should be. More formally, assuming the adherence of Muslims to the strict form of the prohibition that forbids investing in interest-bearing securities, we expect to see a negative relationship between the level of investment in foreign debt securities and the percentage of Muslims in a home country's population (after accounting for other factors that affect the level of investment).
data and methodology
We have used data on the bilateral holdings of debt securities from the Coordinated Portfolio Investment Survey (CPIS), which is provided by the International Monetary Fund (IMF). Given that the IMF has been providing such data for many years, this gives us an opportunity to robustly test our hypothesis through panel data regressions.
The dependent variable used in the study is the log of the value of investments per capita (in USD) in debt securities made from each home country into each host country. Contrary to many previous studies, it is advisable to use the absolute level of investment (i.e. not the relative value, or 'foreign bias', see e.g. Beugelsdijk and Frijns (2010) ). This is due to the fact that the moral code obviously applies to both foreign and domestic debt securities, and thus in countries highly populated by Muslims the level of investment in both domestic and foreign debt securities should be low (in other words, it is difficult to establish a benchmark, which is necessary to compute the level of bias). The key independent variable is the percentage of a country's population (in 2010) that is Muslim, which is sourced from The Pew Research Center's website.
In line with previous studies, we include several variables that have been shown to have an effect on the propensity to invest in foreign securities. Firstly, we use two proxies for the level of information asymmetry between the country-pairs i.e. the geographic distance between the capitals of the home and host countries, and a dummy variable that takes the value of one when the countries share a common language (in both cases the data is sourced from Mayer and Zignano (2011) ). To control for the level of familiarity between the home and host country we include a dummy variable that takes the value of one if the countries share a common legal origin (the data is obtained from La Porta et al. (1999) ). We introduce another dummy variable, that takes the value of one when the home and host country have a common dominant religion (a variable used e.g. in Aggarwal et al. 2012) , which also partially accounts for cultural similarities between the countries. Next, given that -similarly to international trade -the value of portfolio investments seems to be affected by the size of the home and host country's economy (as postulated by the 'gravity' model, see Portes and Rey (2005) ), we include the log of the GDPs of both countries in our specifications. Next, following Chan et al. (2005) , we include the log of GDP per capita as a measure of the economic development of the host country. We also include the log of GDP per capita in the home country, as a country's level of economic development can have the potential to impact investment behaviour. Finally, we include three variables that proxy for the attrac-tiveness of the host country's capital market i.e. market capitalization to GDP 1 , financial transparency, and market liquidity. Due to the availability of data concerning the control variables, our dataset -based on the 2001-2012 surveys -documents end-year holdings that reflect investments made from 63 home countries into 30 (mostly developed) host countries 2 . It is important to point out that for a number of countries the CPIS database does not provide full information concerning the level of holdings in the partner countries. Given that it is very likely that in cases where no data is provided there is simply no investment made in the debt securities, we amend the database by adding a value of zero for home country-host country pairs for which the CPIS does not provide data (as our dependent variable is the log of the level of holdings, we substitute the log of 0.001 for cases where no investment has been made, or when this seems to be the case). After the introduction of the additional data, our sample consists of 21,646 observations.
In Table 1 we present the percentage of Muslims in the population (M/P ratio) in the home countries used in the study. The data suggests that the distribution of the M/P ratio is highly skewed, with a mean ratio of 13.0% and a median of 2.3%. The shape of this distribution is largely driven by the fact that 28 home countries (44% of the countries in the sample) have a ratio of less than 1%, and out of these countries 16 have a ratio estimated to be 0.1%. Given that it is possible that the inclusion of a large number of countries with a very minor Muslim population can bias the results, it seems warranted to simultaneously analyse the effect of variation in the M/P ratio with and without the inclusion of these 'outlier' countries. Moreover, it is possible that we have introduced some errors while assigning zero holdings (i.e. for country-pairs with no data in the CPIS), and thus we will also investigate a subsample in which we exclude all zero holdings.
Given that the structure of our data and the fact that a large portion of our regressors are time-invariant, we use a random-effects model to obtain parameter estimates. To insure that our inferences are trustworthy, we have computed cluster-robust standard errors.
Results
We have presented the results of the regression analysis in Table 2 . Given that countries with a high Muslim population are generally less economically developed, we demonstrate how the key independent variable affects the level of investment before controlling for the level of development of the home country, and after controlling for this effect by adding a GDP per capita (logged) variable to the model. The M/P variable in the first specification has a negative coefficient and is statistically significant (p < 0.01), which suggests that prior to controlling for the effect of economic development of the home country, a higher relative number of Muslims in the population of the investing country leads to less investment in thedebt securities of foreign countries, as hypothesized. We amend the first specification by the inclusion of the log of GDP per capita in the home country. The results demonstrate that controlling for the effect of variation in the home country's level of economic development reduces the size of the coefficient of the variable under investigation, to the extent that it is no longer statistically significantly different from zero (although the p-value is only marginally above conventional levels). However, if we use the same regressors on a subsample which excludes cases when a home country has no holdings in debt securities in a given host country (specification 3) the negative relationship is statistically significant.
As mentioned earlier, the distribution of the Muslims-to-population ratio has the potential of introducing bias in the results, and thus in the three last specifications presented Source: author's computations.
in Table 2 we investigate the effect of the key variable on a subsample in which we discard observations made from countries with an M/P ratio that is smaller than 1%. Similarly to the results based on the full sample, in the specification that does not control for differences in the level of economic development of the home countries, the M/P has a negative coefficient and is significant at the same level. However, contrary to the results that we obtained for the full sample, if we include the 'GDP/capita (home)' variable in the model, the key independent variable retains its statistical significance (p < 0.01), although the size of the coefficient is smaller than in the specification that excludes the additional control variable. The results in specification 5 show that a one percentage point increase in the Muslims-to-population ratio yields a 1.3% drop in the level of investment in debt securities, after controlling for the level of economic development and other variables included in the specification. The last specification in Table 2 in which we only investigate those cases with positive holdings in foreign debt securities yields estimates that reassure us that the relationship between foreign debt investment and the Muslims-to-population ratio is indeed negative and statistically significant. Overall, the results show that due to the religious prohibition imposed on Muslims (and their adherence to the Islamic moral code), the level of investment in foreign debt securities is smaller for investments made from countries where Muslims are more prevalent, although the significance of the results in one of the cases depends on whether we include investments from countries with a very small number of Muslims in its population. However, there remains the possibility that our results are driven by the estimation procedure used or the choice of the dependent variable. Therefore, we consider an alternative estimation procedure and three other dependent variables. In our first robustness check, we used the same specification and sample as in specification 5 (presented in Table 2) 3 , but estimate parameters by using a censored (Tobit) model (analogously to Beugelsdijk and Frijns (2010) ).
Moreover, we used the log of the level of investment (as applied in Aggarwal et al. (2012) )., and foreign bias (which measures the observed weight in a country's portfolio relative to a weight that is optimal from a diversification perspective; this dependent variable is used in Beugelsdijk and Frijns (2010) and ). Finally, we investigated whether the results that we obtained are similar if we consider the probability of making an investment, by using a dependent variable which takes the value of one when an investment from a home country into a host country is made and zero otherwise, and estimating parameters via the Probit procedure. The results of these robustness checks are presented in Table 3 . As is evident by the sign and significance of the M/P variable, each of the regressions suggest that a greater number of Muslims in a country's population leads to smaller investment in foreign debt securities (first three specifications), and decreases the probability of making such an investment (last specification).
Given that is also possible that our results are driven by model misspecification, in an additional analysis (unreported) we check whether the M/P variable retains its effect on foreign debt investment after the introduction of additional control variables. As it has been argued in previous research that the propensity to invest in foreign securities can be the results of cultural differences between investors, and the level of similarity of cultures between the home and host country, we added variables that proxy for the uncertainty avoidance propensity of investors in the home country (one of Hofstede's (1980) cultural dimensions), as well as the cultural distance between the home and host country (computed as in Kogut and Singh (1988) ). Next, we added a variable that measures the mean level of patriotism in the home country, which is motivated by the aforementioned results provided by Morse and Shive (2011) . Lastly, we added two variables that measure the riskiness of investments in the host country i.e. the volatility of market returns, and exchange rate volatility. The results obtained via specifications that include all of the additional controls are qualitatively the same to those that are presented in Table 2 . Source: author's computations.
conclusions
The purpose of this study was to investigate whether the religious prohibition imposed on Muslims that forbids them from receiving and paying interest translates into a significantly lower level of investment in foreign debt securities made from countries with a high Muslim population. All of the regressions (bar one) give support for the existence of such a relationship. The results are robust to the inclusion of numerous control variables, and are not affected when we use different dependent variables or estimation procedures. Altogether, the results suggest that the commonality of Muslims in a country's population should be controlled for in future studies that concentrate on investments in foreign debt securities, especially those that to some extent focus on investments made from less developed countries. At this point it seems warranted to present two inferences that can be drawn from our results. Firstly, it seems that it is the countries that are located closest to countries with a high Muslim population that are most affected by the investigated religious 'bias'. Put differently, countries that are located closely to states with a relatively high Muslim population do not receive foreign debt investment at a level that could be expected according to the 'gravity' model. Secondly, due to the fact that Muslims are becoming more prevalent in many nonIslamic countries (and in the world population in general), one can expect that the rise of the importance of Sharia-compliant securities should continue, that is if we assume the same level of adherence to the investigated prohibition in the future.
